Background: Asthma causes different physical, emotional, and social limitations for the afflicted children and their families and reduces their quality of life. Therefore, the quality of life in families, particularly in mothers, needs to be enhanced through strategies such as empowerment. Objectives: The aim of this study was to assess the effect of the Family-Centered Empowerment Model on quality of life among the mothers of asthmatic children. Methods: A convenience sample of 172 mothers was recruited for this quasi-experimental study. Mothers were alternately allocated either to a control group or an experimental group based on the day in which they referred to the study setting. Accordingly, mothers who referred to the setting in odd and even days of a weak were allocated respectively to the control and experimental groups. A demographic questionnaire and the pediatric asthma caregiver's quality of life questionnaire (PACQLQ) were used for data collection. The validity of the questionnaire was confirmed by a panel of experts (relevance: 0.98; clarity: 0.96; and simplicity: 0.94) while its reliability was confirmed by a Cronbach's alpha of 0.88. A four-step empowerment program was implemented for the mothers in the experimental group based on the Family-Centered Empowerment Model. The four steps included knowledge improvement, self-efficacy, self-esteem, and evaluation. Mothers in the control group received no intervention during the study. Before and after the intervention, the mothers in both groups were asked to complete the study questionnaires. The data were described and analyzed by using descriptive and inferential statistics. Results: There were no significant between-group differences regarding the mothers' demographic characteristics and their baseline quality of life scores. However, after the intervention, the scores of quality of life and its physical limitation and emotional function domains were significantly lower in the experimental group, denoting higher quality of life (P < 0.001). Conclusions: The Family-Centered Empowerment Model significantly improves quality of life among the mothers of children who suffer from asthma. Given the important role of mothers in giving care to their ill children, nurses are recommended to use the model to encourage mothers' active participation in care giving to their children.
Background
Asthma is a chronic inflammatory disease of the airways which is associated with diffuse airway narrowing. The prevalence of asthma in Iran is higher than the mean global prevalence rate probably due to factors such as progressive urbanization and industrialization, specific climate conditions, as well as the air and environmental pollutions (1) .
Asthma is the most common chronic illness in the childhood population and the first leading cause of hospital admission and absence from school. In some countries, the prevalence of asthma has increased by 50% (2) . Asthma can cause different physical, emotional, and social limitations for the afflicted children and their families. If the symptoms are not controllable, limitations are aggravated and thus, patients become more dependent on others. On the other hand, asthma and its associated disability significantly affect the functions of families and involve them in many tasks, responsibilities, and concerns regard- ing patient care, medical and educational services, healthcare costs, uncertain future, social isolation, and loss of social opportunities (3) .
Absence from school and work as well as asthmarelated financial, physical, and emotional problems significantly affect afflicted children and their families' quality of life (QOL). Therefore, the most important issue regarding asthma is QOL (4) . QOL is defined as the substantial impacts of an illness and its treatment outcomes on patients as perceived and verbalized by them. QOL is affected by physical, spiritual, psychological, financial, and social aspects of life as well as the health, work, and family conditions. These aspects and conditions can be discussed independently, even though there are interactions among them (4) . Mothers are the main family caregivers of the children who suffer from asthma; therefore, heavy carerelated responsibilities, poor preparation for care giving, and lack of high quality educational services undermine mothers' physical and emotional health (5) . They may feel worthless and guilty, experience high levels of stress, and suffer from low mental health and QOL (6) . Moreover, due to its chronic nature, asthma affects parents' mental health and reduces their QOL (7). Walker et al. (2008) found that parents' low QOL was significantly correlated with their children's absence from work and school, activity limitations, inadequate sleep, frequent nighttime awakenings, and poor psychological health (8) . Empirical evidence shows that giving care to the children who suffer from chronic illnesses takes too much time and energy from the parents and hence, parents are compelled to allocate inadequate time to themselves and consequently suffer from poor QOL (9) . One of the factors contributing to children's QOL is their parents' health status which in turn is affected by the workload of care giving. The care-related requests of ill children can reduce their own and their family caregivers' QOL (10) .
The QOL in caregivers of ill children is also affected by their frequent absence from work, financial strains, stress, health-related beliefs, perceived barriers to care giving, psychological issues, adaptive styles, and family, environmental, and social factors (11) . Affliction by chronic illnesses can affect patients' interactions with their immediate physical and social environments and cause them different problems. At the same time, using preventive strategies can help prevent the incidence of 70% of acute episodes of such illnesses. One of the preventive strategies is patient education which not only helps control the underlying illness, but also can improve QOL (12) . However, pediatricians do not regularly provide families with asthma-related educations due to reasons such as limited patient-doctor visitation time as well as serious concerns, anxiety, discomfort, and confusion among ill children and their families (13) .
Poor treatment outcomes among asthmatic children necessitate different educational interventions in order to improve the quality of treatments (14) . One of the strategies to improve health, knowledge, awareness, and QOL is to empower children and their families in order to effectively cope with the consequences and the complications of their illnesses and manage their illnesses and lives. Without empowerment, patients and families cannot reduce perceived barriers to their health promotion. Consequently, one of the aims of care services should be to improve the QOL of families, particularly mothers, through empowerment (13) . Empowerment is a dynamic, positive, interactive, and social process which takes place in the interaction with others and helps patients feel greater responsibility to their health, interact with healthcare authorities more effectively, feel greater satisfaction, show better responses to treatments, avoid complications of illness, reduce their costs in healthcare, adopt a more positive attitude toward their problems, and have a higher QOL (15) .
The aim of family-centered empowerment is to improve children's health, manage their illnesses, reduce the incidence of the acute episodes of their illnesses, and improve QOL in the afflicted children and their parents through helping families provide higher quality care. Families of children afflicted by asthma suffer from poor QOL (16) . Moreover, these children are greatly dependent on their parents while the quality of care provided to them is directly correlated with their parents' well-being and health. Consequently, it is important to pay careful attention to parents' well-being and QOL during the process of care delivery (15) . On the other hand, maternal health is the cornerstone of family and community health and hence, paying special attention to mothers' health and improving their QOL are matters of great importance. Besides the QOL of chronically-ill children and adolescents, the QOL of their mothers has also received special attentions in recent years (17) .
Kerman is an industrial city in Iran. The level of industrial pollution in the city is rather high. Therefore, the prevalence of asthma is expected to be high in the city. Nonetheless, we found that no education is provided for asthmatic patients and their mothers who refer to the asthma and allergy clinic of the city. Therefore, implementing an educational intervention for this group of clients seemed to be essential.
According to Anderson and Funnell (2000) , patient education by using traditional teaching methods is not significantly effective in changing patients' lifestyles or promoting their engagement in self-care activities (18 provided by using interactive teaching methods (19) . One of the strategies to achieve this aim is to empower mothers to manage problems and complications associated with their children's asthma and achieve a higher QOL. The results of our literature review illustrated that the effects of the Family-Centered Empowerment Model (FCEM) have not yet been assessed on the QOL of the mothers of children who suffer from asthma in Kerman, Iran. Therefore, we conducted this study to assess the effects of the FCEM on QOL among the mothers of asthmatic children. In order to empower families, we used the components of the FCEM such as enhancement of knowledge, self-esteem, selfefficacy, and self-control. These strategies helped the participating mothers actively take part in care giving to their children, control their children' illnesses, and respond to their children's health-related needs more efficiently.
Methods
This quasi-experimental study was undertaken in 2011 in the asthma and allergy clinic of Afzalipour hospital, Kerman, Iran. The sample size was determined by using the sample size calculation formula for comparing two means with type I and II errors of 0.05 and 0.10, respectively. A significant difference of 0.2 of standard deviation between the experimental and the control groups regarding the improvement in the QOL score was also designated in the calculations. Consequently, it was revealed that 86 mothers were needed for each group. Therefore, 172 mothers of the school-age children who suffered from asthma were conveniently recruited to the study and alternately allocated to the study groups. Allocation to either group was performed based on the day (even or odd) in which mothers referred to the study setting. In the study setting, asthma and allergy specialists visited children only on Sundays and Mondays. Therefore, mothers who referred to the clinic on Sundays and Mondays were allocated respectively to the control and experimental groups.
After obtaining necessary permissions form the administrators of the hospital, we referred to the clinic, got familiar with its administrators, and started to recruit mothers to the study. Mothers with the following criteria took part in the study: having a 6 -12 year-old child with a confirmed diagnosis of asthma for at least three months, being able to read and write Persian, and suffering from no mental disorder. The participants were informed about the aim of the study, the voluntariness of participation in or withdrawal from the study, and the confidential management of their data. Verbal and written consent were also obtained from the mothers before data collection.
The study instruments were a demographic questionnaire and the pediatric asthma caregiver's quality of life questionnaire (PACQLQ). The PACQLQ contains thirteen items falling into the two domains of activity limitation (four items) and emotional function (nine items). The items are responded on a five-point scale, in which response options ranged from 5 (most severe impairment) to 1 (no impairment). The scores of the items are summed to obtain the total score of the PACQLQ. Lower scores show higher QOL and vice versa. The validity of the questionnaire was confirmed through seeking comments from ten members of nursing and medical faculty. The Cronbach's alpha values of the PACQLQ and its activity limitation and emotional function domains were 0.88, 0.92, and 0.84, respectively.
The collected data were entered into the SPSS software (version 16.0). The homogeneity of the groups in terms of the participants' demographic characteristics and baseline QOL scores was assessed through the independentsample t-test, Chi-square test, and Fisher's exact test. Then, baseline analyses were performed in order to identify the mothers' empowerment-related needs. Finally, a needbased empowerment program was developed based on the FCEM.
In order to implement the developed program, a stepby-step approach was employed. The four steps of the approach included knowledge improvement, self-efficacy, self-esteem, and evaluation.
The first step of our FCEM-based empowerment program was to enhance threat perception of the empowered agent, i.e. the system of family, which consisted of mothers and other family members. In this step, mothers were considered as main caregivers and hence, they filled out the study questionnaires. Our primary analyses revealed that mothers were not sufficiently sensitive to their children's conditions and problems. Thus, several educational sessions were held to enhance their threat perception through expanding their knowledge about asthma and its treatment. The education was provided through group discussion, lecture, question-and-answer, PowerPoint presentation, and booklets. The contents of the sessions were mainly about the nature of asthma, its symptoms, complications, and prognosis, aggravating and alleviating factors, medication use, management of acute episodes of asthma, and the role of nutrition in the recurrence of asthma.
In the second step of the FCEM-based program, i.e. the problem-solving step, the role playing and group discussion methods were used to give mothers positive feelings about their abilities, enhance their self-efficacy, self-esteem, and self-control, and improve their problemsolving ability. During role playing, mothers were practically encountered with a problem and got involved in solving it though developing different solutions to the prob-lem and selecting the best one. Accordingly, they were divided into small 3 -5-person groups. Then, four 45 -60-minute sessions were held for each group during which, mothers went through the problem-solving process. In the sessions, mothers discussed their own problems and their strategies to solve them. Moreover, they attempted to show the strategies which they used to manage their children's health problems by using a mannequin. The strategies included positioning, use of spray and spacer, and administration of other medications. All the skills were primarily trained to the mothers by the first author of the current paper and then, mothers were allowed to exercise the trained skills. The first author supervised the mothers in this step until they achieved mastery over the skills.
In the educational partnership step, educational materials were printed on cards, and mothers were asked to distribute the cards among their family members in order to enhance their participation in patient care process. Mothers were asked to train other family members about patient care in order to enable them to give care to ill children in their absence. Moreover, training provided to fathers by mothers helped fathers understand the importance of taking children to hospital, procuring medications and healthy foods, creating an allergen-free environment, keeping no pet, and avoiding smoking at home, and taking greater responsibility towards their children's health.
The fourth step of the FCEM-based program was evaluation. Formative evaluations were performed at the beginning of each session in order to evaluate mothers and their family members' knowledge and self-efficacy. Such evaluations were performed by using techniques such as group discussion and question-and-answer. Moreover, summative evaluation was performed one month after the study intervention through asking the mothers to recomplete the PACQLQ. On the other hand, mothers in the control group received no educational intervention during the study. However, for the sake of research ethics, educations already provided to the mothers in the experimental group were also provided to the mothers in the control group in a single educational session held after doing the posttest, i.e. one month after the intervention. Moreover, a booklet, containing the education contents, was provided to the mothers in the control group.
The present study was approved by the ethics committee of the research and technology administration of Kerman University of Medical Sciences, Kerman, Iran. The data were analyzed by doing the independent-and pairedsample t-test, Chi-square test, and Fisher's exact test at a confidence level of higher than 0.95.
Results
The results of the Chi-square and Fisher's exact tests revealed no significant between-group differences regarding mothers' age, employment and educational status, place of residence, and smoking ( Table 1 ). The means of mothers' age in the experimental and control groups were 33.44 ± 6.69 and 32.72 ± 5.75, respectively (P > 0.05).
The independent-sample t-test showed that at baseline, there were no significant differences between the groups in terms of QOL scores in the two dimensions of activity limitation and emotional function. However, after the intervention, the between-group differences regarding the mean scores of these two dimensions were statistically significant (P < 0.05; Table 2 ).
The paired-sample t-test also showed that in the experimental group, there were significant differences between the baseline and the posttest values of QOL scores in both dimensions of PACQLQ (P < 0.05) while in the control group, these pretest-posttest differences were not statistically significant (P > 0.05). Moreover, the results of the independent-sample t-test illustrated a significant difference between the groups in terms of the pretest-posttest mean difference of QOL scores in both dimensions of the PACQLQ (P < 0.05; Table 3 ).
Discussion
Uncontrolled asthma has considerable effects on the efficiency and QOL of family caregivers. Family caregivers of asthmatic children experience many limitations in doing activities of daily living and suffer from continuous anxiety and emotional tensions. Thus, their QOL is significantly affected (3) .
The results of the present study showed that the FCEM significantly improved the QOL of the mothers of asthmatic children in both dimensions of QOL namely activity limitation and emotional function. This is in agreement with the findings of a study conducted by Teimouri et al. We also found a significant difference between the groups regarding the pretest-posttest mean difference of both dimensions of QOL, denoting a significant improvement in the QOL of the mothers in the experimental group. This finding can be related to the interest of parents, particularly mothers, in learning and engaging in patient care. Mothers of asthmatic children are involved in care giving to patients who suffer from a chronic condition. Therefore, Walker et al. (2008) carried out a study in Maryland to examine the effects of school-based training on the QOL of the parents of school-age asthmatic children. Their findings indicated that their intervention significantly improved parents' knowledge, self-reliance, self-efficacy, endurance, confidence in healthcare system, ability to communicate with healthcare professionals, and QOL (8) . Although most of the previous studies indicated the effectiveness of family-centered interventions in improving family caregivers' QOL, some studies reported that these interventions had no significant effects on QOL. For example, Cano-Garcinuno et al. (2007) found that group education of asthmatic children and their parents was effective in improving the children's pulmonary function and self-efficacy and reducing the number of their absences from school; but it had no significant effects on parents' QOL (21) . Besides, Shahriari et al. (2005) reported that their educational intervention was effective in improving physical QOL and had no significant effects on mental QOL (22) . These conflicting findings may be attributed to the fact that the employed interventions had been singlecomponent in these two studies. Such interventions usually produce short-term effects. However, interventions which are developed based on the FCEM incorporate multiple strategies such as education, group discussion, role playing, and educational partnership. Masoodi et al. (2013) also found the FCEM effective in improving the QOL of the family caregivers of patients with multiple sclerosis (23) . Given the significant role of mothers in families and the significant effects of interactive relationships between family members, it is expected that the empowerment of an active family member would result in the empowerment of the whole family system. Family empowerment in turn enhances family members' self-efficacy in care giving to chronically-ill members and improves their health.
Another aim of the study was to examine the relationship of QOL with demographic characteristics in both groups. The findings revealed that mothers' QOL was significantly correlated with their age, place of residence, absence from work, and family size as well as their children's type of asthma, medical visit, emergency department attendance, and hospitalization (P < 0.05). Our findings showed that mothers' QOL was significantly correlated with their place of residence so much so that mothers who lived in urban areas had higher QOL than others. Alavi et al. (2007) also reported that villagers had lower QOL. This finding can be attributed to rural dwellers' more limited access to healthcare facilities (24) . Most of our participants were city dwellers. The reason behind this finding may be that rural dwellers who suffer from asthma usually visit doctors in their villages and refer to urban healthcare centers only when their illness and symptoms worsen and they need hospitalization. According to Horner (2006) , in rural areas, families have more limited access to healthcare and social resources and thus, they need to travel long distances in order to get access to advanced medical and care services (25) . Such barriers require families to manage asthma at homes. Indeed, our findings denoted that these barriers negatively affect the level of medical and care services received by rural families. Horner and Fouladi (2003) also reported that only half of the children who live in rural areas refer to specialists or emergency departments for receiving asthma care (26) . Moreover, CarvajalUruena (2005) found that children who lived in cities obtained higher QOL scores than children who lived in villages probably due to their easier access to quality medical services. They also noted that asthma is more prevalent in urban areas (27) . Butz et al. (2005) reported that in rural areas, children face different risk factors, which can make asthma management more difficult (28) .
We also found that mothers' age significantly affected their QOL. In other words, younger mothers had better QOL. This finding may be due to younger mothers' wider use of educational programs broadcasted by media or their higher motivation for participating in educational programs.
Our findings also showed that mothers' absence from work affected their QOL. In other words, mothers with more absences from work had lower QOL. When an asthma attack happens or when symptoms worsen, a mother needs to leave her work and take her child to doctor or hospital. Similarly, when an asthma attack happens at midnight, a mother needs to stay awake for hours and hence, she may not be able to attend work the next day or may be too tired to work productively, resulting probably in employment loss. These factors can negatively affect QOL.
Most of the participating mothers had two children. Small family size enables parents to spend more time on giving care to their ill children. Our findings revealed that the smaller the family size was, the better QOL the mothers had. This finding may be due to the fact that in bigger families, mothers usually have more professional or family tasks and thus, have more limited time for participating in educational programs on their children's illnesses.
We also found that the numbers of medical visits, emergency department attendances, and hospitalizations affected mothers' QOL so much so that the bigger the numbers, the lower the QOL. Such visits and hospitalizations necessitate spending a great deal of time and energy that negatively affect mothers' mental health and psychological well-being. Most participants noted that acute symptoms of asthma appear mainly at night. Moreover, they had referred to their doctors more than three times during the last year before the study. All these findings show that many factors can contribute to the QOL of the mothers of asthmatic children.
Conclusions
The findings of the study show that the FCEM improves the QOL of the mothers of asthmatic children both in the activity limitation and emotional function domains. Given the significant role of mothers in giving care to their ill children, nurses are recommended to use the FCEM to encourage mothers' active participation in care giving to their children and also to improve the QOL of both ill children and their mothers.
